data as positive samples, and label all not-returned data
as negative samples. Each node in the decision tree cor-
responds to a predicate, and one can translate a decision
tree to a SQL statement. Since we do not know how deep
the tree needs to be constructed, we build decision tree up
to level g, where q is the number of tokens in the keyword
query. We then compute q di erent SQL queries, where the

root to level i. We report the best results generated by these
queries. This is the optimal results that may be achieved by
the decision-tree based approach. Note that decision-tree
approach is a variation of the method discussed in [21].

8.5.2 Additional Experimental Results

Here we present more experimental results with respect
to the retrieval quality.

E ect of Mapped Predicates: In Section 5.4, we have
shown that keyword++ signi cantly improves the precision-
recall scores of the results over that obtained by the baseline
search interface. Here we drill down to di erent category of
predicates, and examine their impact to the performance.
As we discussed in Section 2.1.2, the translated SQL state-
ment contains categorical, numerical and textual predicates.
Since we do not consider numerical predicates at query level
evaluation, we mainly compare the categorical and textual
predicates, by varying the schema for textual predicates.

In Algorithm 1, if a keyword is not mapped to a categori-
cal or numerical predicate (because its con dence score is be-
low the threshold), it may be mapped to textual predicates
(if it appears in some textual attribute). For all keywords
appearing in textual predicates, we can apply the \and"
logic such that all keywords have to be matched. This is the
default con guration of keyword++. We can also apply the
\or" logic such that it only requires one of the keywords to
be matched (denoted astextual-or). Finally, we can simply
drop all textual predicates (denoted by textual-null). We
compare the Jaccard similarity for all three options in Fig-
ure 6, on both baseline search interface.
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Figure 6: Jaccard w.r.t. Different Textual Predicate
Schema

The results show that the textual predicates do not have
dominating impact of the results, especially for the query-
portal search interface, where all three options performs sim-
ilarly. The performance boost achieved by keyword++ is
mainly contributed by the categorical predicates that were
discovered by Algorithm 1. This shows the e ectiveness of
our proposed approach because it is the identi ed categor-
ical predicates that distinguishe keyword++ from common
keyword match based systems.

E ect of Multiple Di erential Query Pairs: We now
examine the e ect of score aggregation over multiple di er-
ential query pairs. In Section 3.2, we discussed two meth-
ods to generate dierential query pairs, given a query Q
and a keyword k € Q. The rst approach computes one
di erential query pair solely based on Q, and the second
approach, which is used in our experiments, generates more
di erential query pairs from query log. We denote the rst
approach by single-dgp Again, we conduct experiments on
both keyword-and and query-portal search interface, and the
results are shown in Figure 7. As expected, with only one
di erential query pair, the performance degrades.
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Figure 7: Effect on Number of Differential Query Pairs

Note that the single-dgp approach maybe be useful when
a keyword did not appear in query log, and thus there is no
di erential query pair for the keyword from query log. In
this case, single-dgp may be used if one wants to perform
the keyword mapping analysis at online query translation.
E ect of Multiple Search Interface Combination: The
last experiments in the query level evaluation is to examine
the improvement by combining query-portal and keyword-
and interface. As we discussed in Section 8.4.4, our frame-
work enables us to integrate keyword to predicate mapping
from multiple search interface.
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Figure 8: Combining Two Search Interface

We have already shown in Figure 5 that combining mul-
tiple baseline interface can boost the accuracy of predicate
mapping. Here we complete the experiment by showing the
results at query level evaluation. We put predicates from
both search interface together, and run query translation
algorithm. The results, which are shown in Figure 8, con-
rm that combining multiple search interface does improve
jaccard similarity, precision and recall scores consistently.
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